Binding of the vesicle docking protein p115 to Golgi membranes is inhibited under mitotic conditions.
The vesicle docking protein p115 showed saturable, high affinity binding to interphase Golgi membranes. The affinity of binding was up to 20-fold lower using membranes preincubated with mitotic cytosol. In contrast, binding was not affected by mitotic pretreatment of p115. The reduction in p115 binding was mediated by phosphorylation, could be induced by a cyclin-dependent kinase, and was fully reversible. A shift of p115 from membranes to cytosol was also found after fractionating mitotic cells. The functional significance of the decreased binding was addressed by in vitro mitotic incubations which disassemble Golgi cisternae, predominantly producing transport vesicles. The addition of excess p115 decreased loss of membrane from cisternae, indicating that p115's action is limiting while transport vesicles accumulate. The cessation of intra-Golgi traffic in mitosis has been hypothesized to result from an inhibition of membrane fusion while budding of transport vesicles continues. This process also contributes to mitotic Golgi disassembly. Our results imply that there is a mitotic modification to Golgi membranes leading to a reduction in the affinity of the p115 receptor. Reduced p115 binding may play a part in the inhibition of membrane fusion by preventing prior vesicle docking.